Energy transfer in RbMnFwas studied by time-resolved spectroscopy of the 4T,g-exciton luminescence. The threefold orbital degeneracy of the 4Tg-state is lifted by a Jahn-Teller coupling to eg-modes. The JT-effect leaves an orientational degeneracy of distorted MnF 6-octahedra, which is lifted by application of uniaxial stress. The dynamics ofexciton and trap luminescence after pulse excitation was investigated with and without stress. It was found that stress reduces the excitonic transfer rate considerably.
. stress causes only a shift ( fig. 2 ). These observations sug-
We suggest in such systems energy transfer via small gest that the threefold degeneracy of the 4T,g-states is lifted exciton-polarons. However in contrast to the ordinary by a Jahn-Tellercoupling with the twofold degenerate 1~-coupling to fully symmetrical lattice modes we have to cal~g-vibrations Q 0 and Q, [1] [2] [3] .However, without an consider coupling to the symmetry breaking c-modes [4] . applied stress the Jahn-Teller effect (JTE) leaves an onThe excitonic lifetime is limited by energy transfer to entational degeneracy of distorted MnF5-octahedra. The traps. We investigated the transfer by time resolved meax-, y-and z-orientation of the distortion axis are equally surements ofexciton luminescence. Uniaxial stress is approbable. Application ofstress lifts this degeneracy.
[001]-plied to lift the orbital degeneracy. Thus we are able to stress leaves the 4T~-orbitals as lowest lying states which investigate distinct transfer channels. Moreover we reare coupled with an x-and y-distortion of the MnF 6-occorded the luminescence of shallow traps 27 cm ' (Gline) and 123 cm-' (R-line) below the intrinsic excitoñ
• Mn~emission [5] and measured the corresponding rise time. torsion free compressional stress was applied to the ponential decay the emission intensity of the exciton is sample.
given by The excitation source was a dye laser pumped by an
J(t)=I exp(-t/r-K1) .
(1) excimer laser. The dye laser was operated with Coumarin 153 at 553 nm. The laser pulses have a duration of 10 ns. where an energy of 10 mJ and a repetition rate of 3 Hz. In order to avoid nonlinear effects the laser beam was expanded to K~.
(2) 3 mm diameter. The luminescence was focussed on the slit of a I m-monochromator and detected by a cooled
The sum runs over various types of traps. Eq. (1) has been photomultiplier which was inactivated during the laser applied to evaluate K from experiments with stress free pulse. The photomultiplier signal was fed into a convencrystals and with applied [001 ]-stress (table 1) . 110]-tional photon counting system and the amplified pulses stress, however, induces a nonexponential decay and the were stored time-selectively in a multichannel analyser, simple description cannot be applied. The value ofKgiven We used the phonon sideband of the 4T~-absorptionto in table I for this case was obtained from the measured excite the intrinsic exciton since resonant excitation has 1(l)-curve which was empirically extrapolated to large proved to be too inefficient, times. ThenKwasdeterminedfromanaveragedecaytime by
3.Results

<r>=K'=I 1(1)/dill I(t)dt.
(3
The data presented in this paper were all obtained at a A more general treatment of energy transfer is achieved temperature of 1.4 K. Figure 3 shows the integrated inby a random walk model with nearest neighbor transfer. tensitv of the intrinsic exciton luminescence. The decay
The decay is given in the general case by at zero stress and with [001 ]-compressional-stress is purely exponential with a decay time of 50 and 170 IJ.S,
respectively. However, when [1101-stress is applied the decay is very slow and has a nonexponential characteris-~(t) is the probability of survival after a time tand only tic. The rise of the impurity luminescence from R-traps for special cases it is an exponential. We used computer ( fig. 4 ) which are obviously fed by excitonic energy transsimulations to obtain~(t). For that purpose we confer shows a close correspondence to the excitonic decay: structed a lattice with 40~lattice sites and let the excitaa fast rise at zero stress, a slower rise with [0011-stress and a very slow rise with [1 10]-stress. We have selected here only those results obtained with a comparatively high stress of 0.165 GPa. Under these conditions the spin and orbital momenta are completely decoupled and the excited state wavefunctions. 4T~.. 4Th. and 4Th. are the correct eigenfunctions.
Discussion
It is evident from the experiments that the dynamics of exciton and trap emission are determined by radiative C 1 2 TIME msl Fig. 4 . The rise of shallow trap luminescence after pulse excitation at 553 nm. [6,71. It is interesting to discuss the condition of maximum
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